We determine all additive F, G : H -> R and multiplicative M : H -> R satisfying the functional equation F(X) -f-M{X)G{X~1j = 0. As an application we generalise Kurepa's solution of one of Halperin's problem concerning quadratic functionals.
478
D. Kobal and P. Semrl [2] characteristic 0 and R is a commutative ring with identity and regularity property. The regularity property is defined similarly as in [7] : A ring R with identity has regularity property if for any x £ R there exists a positive integer n x such that for any m € N, m ^ n x , the element (m + x) is invertible. For example, all Banach algebras with identity have this property. The regularity property implies that there are a lot of invertible elements in R. This seems to be a reason that the general form of F, G, and M\R* in this more general setting can be described in almost the same way as in the special case treated by Ng [9] . We shall omit the details since the basic ideas are exactly the same as those of Ng.
In our note we shall determine all additive F, G : M -* K and multiplicative M : B. -> R satisfying (FE). This result shows us that the solution of (FE) in a noncommutative case can be essentially different from that in the commutative case.
We shall apply this result in the theory of quadratic functionals. Let X be a quaternionic vector space. Let us recall that a mapping Q : X -» R is called a quadratic functional if it satisfies the parallelogram law
and the homogeneity where
is a sesquilinear functional. It has been proved by Kurepa [6] that the answer to this problem is in the affirmative. We shall generalise this result by allowing a very general notion of homogeneity on Q. More precisely, we shall replace (ii) by a weaker assumption that Q is functionally homogeneous, that is, for some scalar function M : M -> R the relation Q(Xx) = M(X)Q(x) holds for all A € H and all x £ X.
Let us recall that a derivation D on the reals is an additive mapping satisfying D(ts) = sD(t) + tD{s).
For an arbitrary quaternion A = t\ + t 2 i + t 3 j + Uk, the notations A and |A| are used for usual conjugation and norm on H. We denote the set of all nonzero quaternions by H* . 
As G is nonzero we have necessarily M(/x) = M(~n) for at least one fi £ HP . Using the multiplicativity of M we get 
